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Diagnostic Modelling of Continental Shelf Circulation

in the New York Bight

Kevin E. Kohler and Gregory C., Han

ABSTRACT. This report summarizes the application at AOML of a
steady-state diagnostic model to the New York Bight region using
STD and wind stress data collected during 1975-1979. The
techniques used in this application, e.g., boundary condition
specification, STD data conversion, are described in detail. Also
a complete presentation of modelled transport, bottom velocity, and
sea surface elevation fields for the bight region for specific day
intervals spanning 1975-1979 is shown.

The accuracy of the model in calculating current velocities in
the bight region was evaluated. The model statistics computed are
actual and relative errors, mean and standard deviation of actual
and relative errors, cumulative probability density functions for ]
actual and relative errors, direction errors, and total speed ;
errors, linear regression of modelled vs. observed velocities, and
mean vertical shear errors. It was found that the greatest
accuracy was achieved when a "weak" form boundary condition, which
results in a smooth flow exiting the boundary, was specified along
the southernmost boundary. The model was also found to be
sensitive to the specification of the bottom friction coefficient.
A large value for bottom friction produced a solution that
dissipated rapidly a short distance into the modelled region, while
too small a value produced unrealistic circulation gvres.

1. INTRODUCTION

This report summarizes the results of the application of a steady-state
diagnostic model formulated by Galt (1980} (hereafter referred to as the Galt
model or Galt) at AOML to the Mew York Bight region using STD and wind stress
data collected during 1975-1979, The complete description of the model
derivation and detailed description of the operation of the model are
contained in various manuscripts (Galt (1975), Watabayashi (unpublished
manuscript)). This report describes only the techniques that were used at
AOML in applying the model to the Mew York Bight. Han et al. (1980) present
some preliminary model results using STD and wind data collected during
May-June 1976. Han and Kohler (1982) describe the model response to various
forcings and range of parameters. Along with a complete presentation of
model results for 1975-1979, the present report also presents an evaluation
of the model's accuracy in calculating velocities in the bight region.

The interrelationship of the physical, biological, and chemical systems
in the New York Bight area has been the subject of a continuing investigation
of the National Oceanic and Atmospheric Administration/Marine Ecosvstems
Analysis Program (NOAA/MESA). A series of expanded water column




characterization (XWCC) cruises, conducted during 1975-1979, serves as the.
data collection source for these model applications,; Using STD data, wind
stress, bottom topography, and boundary velocitv values for various day
intervals, the Galt model yields surface elevations, barotropic {bottom)}
velocities, and transport values within the bight region which can then be
used to calculate the divergence of concentration flux of various biclogical
and chemical constituents.

There are three basic aims of this report. The first is to describe the
specific techniques used in the application of the Galt model to the New York
Bight region. Examples of these include the conversion of STD data into
model station data, the calculation of model boundary conditions, and the
calculation of current velocities and transport fields. A second aim is to
produce a complete presentation of modelled transport and sea surface
elevation fields for the bight region for specific day intervals spanning
1975-1979, These transport fields can be used in the determination of
nutrient and pollutant fluxes in the region. The third aim of this report is
to determine the accuracy of the Galt model in calculating current velocities
in the bight region. Various statistical quantities are computed to provide
a quantitative evaluation of the model's accuracy by comparing modeltled
velocities with independent velocity measurements in the region interior.

2. DESCRIPTION OF ANALYSIS
2.1 Model Description

A brief description of the Galt model is given here for completeness.
Detailed presentations can be found in Galt (1975) and Galt (1980).

The Galt model is a steady-state formulation of the linearized equations
of motion in the form of conservation of vorticity. The model equation to be
solved is

- 2
o g J(E,H) + gd(a,H) + k - (Vx 1) - p gy cos (2 + VZg) =0 (1)
0 Tw' T P Py

where g is the sea surface elevation, H the bottom depth, T, the surface wind

stress, p_a reference density, g the gravitational constant, ¢ = ffH pdz,

where z is the vertical coordinate zero at the surface and positive upward,
_ {3ay(sb 3a\(3b . -

J{a,b) = (ax)(§§) - (ay)(ax) the Jacobian operator, © the veering angle

between the barotropic velocity and the bottom stress, and v the bottom

friction parameter.

Equation (1) s solved for the surface elevation &, subject to boundary
conditions discussed in Section 2.2, using a finite element technique. The
input variables required by the model are depth, vertically averaged density
(a), and wind stress at each of the triangular element vertices (discussed in
Section 2.2).
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The most useful outputs from the model are transports per unit width and
the top and bottom geostrophic velocities for each triangular element.
Transports are calculated by summing the contribution from the top and bottom
Ekman layers and the geostrophic interior and is given by the equation

ah oyl L] Vo .
T=kx T Iu + k x ¥ [VE ¥ Zpo + IB, (2)

where IB is the bottom Ekman transport given by

D ol ) . -1 ) . 2
IB ygf {[(gx cos © Ey sin 8) + Po (ax cos @ Ly sin 6)] 1

+ [{g, sine + £, cos B) + pal(ax sin 8 + a, €os 6)] 5} , (3)

where ~ denotes a unit vector.

The top geostrophic velocities can be computed from the gradients of €.
The bottom geostrophic velocities can be calculated by subtracting the
vertical shear in the velocity profile due to density (o), yielding
=£x-g-[V§+-v-E-

U
—B f po (4)

2.2 Input Parameter Calculations

This section will describe the calculation of the input variables
required by the diagnostic model, specifically finite elements, vertically
averaged density, wind stress, and boundary conditions.

2.2.1 Finite elements

An essential step in modelling a particular region is to define the
geometry and bathymetry of the region., For each of 53 day intervals, the New
York Bight region is outlined by a string of points along the coastlines of
Long Island and New Jersey and by transects of STD stations of a concurrent
XWCC cruise along the open southern, outer, and northern boundaries of the
cruise track. The region perimeter is shown schematically in Figure 1. With
these 1ines defining the modelled region perimeter, the area is subdivided
into triangular elements which are used as a grid for the solution of the
model equations. The vertices for these triangles are the STD cast Tocations
from the XWCC cruise encompassing the particular day interval. Each station
is assigned a depth value taken from the NOS bathymetric charts. In
Tecatities where better resolution of the bottom topography is needed, such
as in the Hudson Shelf Valley, additional stations are dinserted and
incorporated into the model grid. The triangles are formed by the model to
be as equilateral as possible. However, in some cases, this selection would
produce significant errors in specifying the bottom topography, such as in
the Shelf Valley. In these instances, the vertices of such triangles are
manually changed to obtain a better approximation to the local bathymetry.
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2.2.2 Vertically averaged density

A basic data input needed by the diagnostic model to calculate the
baroclinic contribution to the model solution is the specification of the
vertically averaged density (o) at each of the vertices of the triangular
finite elements. The density data used as input for the diagnostic model are
obtained from STD casts from MESA XWCC cruises. The casts were taken to
within approximately 5 meters of the bottom and yield sigma-t values which
were resampled at one-meter intervals. A vertically averaged density value
was when calculated for each of the XWCC STD stations.

Since no data exist for the artificially created shoreline and Shelf
Valley stations, a values for these stations must be interpolated. Alpha
values have both a bottom depth and horizontal dependence, making
interpolation between stations difficult since the stations are at different
depths. The depth dependence of o is eliminated in the interpolation by
separating a into two components, one having vertical dependence only, the
other having only horizontal dependence, i.e.,

OL(X,_YsH) = 0‘-0(H) + ud(X:.Y)

where H = H(x,y) is the bottom depth.

To obtain o , a least-squares fit is done of all the density data from
actual cruise stations to a third-order polynomial versus depth, i.e.,

3 2
aO(H) = AH + BH + CH + D.

After obtaining o_, %4 is computed by subtracting A from ¢, Since &, 15
independent of déﬁth, it can bhe interpolated to yTeld values of afd% the
artificially created stations.

The procedure for interpolating o, values for noncruise stations
depends upon the type of station. For the solid boundary (shoreline)
stations, offshore values are extrapolated shoreward, preferably along a
cruise transect. For Shelf Valley stations, o, values are interpolated
along the Shelf Valley. In cases where stations were added to provide betfer
depth resolution of a given area, the o, values for these stations were
found by interpolating between surrounding stations.

After the estimate of an o, value has been made, it is converted back
to o using the original coefficients for @ (H). Both the o and o, values
are plotted, contoured, and checked for smbothness. If the a f9e1d is
still inadequate, i.e., if unrealistically large horizontal den§¥ty gradients
still exist, the o, values for the created stations are re-estimated until
a smooth Tield is” obtained. When a satisfactory ¢, field has been
nbtained, o values are computed for the created statioﬁs.

The final set of o values for all grid points is used as input for the
Galt model. The model uses a third-order least-squares fit of the a values




vs. depth (H) to calculate the vertical variation in o needed by the model to
approximate the horizontal gradients in o over a sloping bottom.

2.2.3 Wind stress

The wind data used by the model were collected either at JFK Airport on
the Long Island coast or at EB-34, a meteorological buoy located at
mid-sheif, north of the Shelf Valley. The velocity measurements were made
every three hours, converted to north and east wind stress components, and
then averaged over the day intervals selected for the boundary conditions.
The wind stress is specified at each triangle vertex and is taken to be
uniform over the modeliled region. The wind stress curl is neglected since it
is normally much less than vortex-stretching terms.

2.72.4 Boundary conditions

From Section 2.1, the mathematical formulation of the Galt model leads
to the solution of a weakly elliptical equation (1) with sea surface
elevation as the dependent variable. The set of boundary conditions used in
this solution is of the Dirichlet type, i.e., the specification of sea
surface elevation around the perimeter of the model domain (Fiqure 1). Since
sea surface elevation cannot be measured directlvy with sufficient accuracy,
near-bottom current measurements are used to determine elevation gradients
from the equation

~

UW)=kX%F€-ﬁ;+ (5)
where o =a (x,y,H)

for 0 > z >-H. The values of £ along the perimeter are then calculated from
vc¢ after fixing £ to an arbitrary constant at a single boundarv point. Thus,
the problem of specifying sea surface elevations around the perimeter of the
grid area reduces to specifying the combonent of velocity normal to the
boundaries, thereby determining the barotropic transport into or out of the .
northern and southern cross-shelf houndaries and the open-ocean outer
boundary.

The boundary velocities are used by the model to calculate the sea
surface elevations of the cross~shelf houndary points. When a specification
of the outer boundary elevation is made, the Dirichlet conditions on the
model are complete. Galt (1980) shows that these boundary conditions can be
in either the strong or the weak form., The strong form requires the
specification of actual boundary values, as is usually done on the northern,
southern, or outer boundaries, or the specification of solution for the
boundary values subject to a no-flux fondi ion, as 1s done on the solid
boundary. The weak form minimizes 3%g/sn“, where n is fhe direction
perpendicular te the boundary.

The form of the boundary conditions used in the model applications was
changed for different data sets. For the 1975, 1976, and 1978 data, the
strong-form boundary condition was used on the northern and southern
boundaries, whenever current meter data were available. For the 1979 data,




current meter data were available only for the northern boundary, thus only
the northern boundary was specified in the strong form, while the weak form
was used on the southern boundary. The specification of sea surface
elevation on both the northern, southern, and outer boundaries overdetermines
the solution in the sense that it completely specifies the barotropic flux
out of the model. Consequently any imbalance in the net flux is compensated
by the formation of strong flow in the bottom Ekman layer, which produces
unrealistic flow patterns along the southern boundary. The details of the
calculation of the strong-form boundary conditions are discussed in the next
section. '

2.3 Strong-Form Boundary Condition Calculation
2.3.1 Boundary elevation correction

As stated above, the strong form of boundary condition requires.the
specification of actual boundary values along the region perimeter. From
equation (5), the normal component of the barotropic velocity between two
boundary points gives the sea surface elevation gradient between them. The
elevation of each boundary point can thus be determined once the elevation at
one point has been specified. There were two procedures followed in the
mode] application, one for 1975-1976 data, and one for 1978 data. The latter
application, using the notation of Figure 1b, is shown schematically in
Figure 2. 1In order to calculate elevation values, the elevation at NFLXM is
first set arbitrarily to 10 cm (Figure 2a). The elevations along the
southern boundary are then calculated from points NFLXM to NSB from observed
current meter data. Since the outer-boundary elevation gradient is not
known, the elevation at point NOB is set to 0 cm and the elevations along the
northern boundary from NOB to NBV are calculated (Figure 2b), again using
current meter data. These are then adjusted such that the elevation at NBY
is 10 cm, yielding a new elevation at NOB (Figure 2c). The elevation at
point NSB is set equal to that at NOB and the remaining southern boundary
point elevations are recalculated {Figure 2d).

The final € field is determined by repeatedly solving Equation (1) with
varying boundary slopes to satisfy a smoothness criterion for flow through
the southern boundary. The sea surface elevations are calculated for each of
the triangle vertices for each day interval. Since the solid boundary point
elevations are calculated by imposing the condition of no transport through
the solid boundary, a discontinuity sometimes exists between the elevations
at NFLXM and the adjacent point along the southern boundary. To minimize
this, a correction is applied by raising or lowering the elevation at point
NSB and recalculating the elevations along the outer and southern boundaries
as described above. This is done until a reasonable sea surface elevation
gradient exists between the two troublesome points and the calculated
near-bottom velocities in that region are in close agreement with observed
values. Physically, this is equivalent to specifying the sea surface slope
along the outer boundary and hence the barotropic transport through that
boundary. This raising or lowering of the point NSB is designated in the
model as an ITC correction.




(a)

Fiaure 2.

(b)
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(d)

Schematic boundary elevation caiculation.

[@0]




2.3.2 Boundary slope correction

The procedure followed for the 1975 and 1976 data is the same as
described above except that the elevation at NSB is not set equal to that at
NOB (Figure 1a). Instead, the ITC correction is applied at NSB until a
reasonable elevation gradient is attained between NFLX and the adjacent
southern boundary point. A slope correction, ITSL, is then applied to the
southern boundary to further minimize the discontinuity in elevation between
these two points. This slope correction was later determined to be too
artificial in that it altered the southern boundary transport and was not
particularly more realistic in defining the southern boundary conditions.
Consequently, no ITSL corrections were applied to the model formulations for
the 1978 data. The values of ITC and ITSL for each of the model cases are
given in Table 1.

3. MODEL APPLICATION

The Galt model is applied to a region of the continental shelf off the
Long Island and New Jersey coasts, approximatelvy 100 km offshore and
200-250 km wide. The model is applied for 53 day intervals, from 5 to 30
days in length, using STD stations from the XWCC cruise occurring nearest in
time to form the vertices of the triangular finite elements. As previously
stated, the depths of each of the vertices were obtained from NOS bathymetric
charts. The density data were obtained from 16 XWCC cruises (2, 4, 5, 6, 7,
8, 9, 10, 17, 18, 19, 20, 21, 22, 23, and 24). The dates of these cruises
are given in Table 2. Pycnocline depths, defined as the depth of maximum
sigma-t gradient, were calculated for each triangle vertex. The model grids,
depth (H) distribution, vertically averaged density (o) distribution, and
pvcnocline depth distribution for each of the XWCC cruises are shown in
Appendix A. The north and east components of wind stress for each of the day
intervals is given in Table 3. ‘

The current meter data used for the houndary condition calculations are
40-hour, Tow-passed recards obtained from NOAA/MESA current meter arrays as
described in Han (1982). The locations of the current moorings are shown in
Figures 3a-3d. The surface measurements (3-meter depth) were made with a
tethered spar buoy system which minimizes the surface wave contamination of
the data. The boundary velocities are determined by dividing the entire
record from a near-bottom current meter into day intervals approximately four
to fwenty days in lenath. These day intervals are selected by examining
progressive vector diagrams of current meters located near the model arid
boundary and determining time segments during which the current direction was
approximately constant. The final decision of the time record subdivision
was made by considering resulting time intervals from each of the meters.
ConsequentTy, each XWCC cruise has several day intervals or "cases" of
different velocitv averages associated with it. The cases are identified by
the XWCC cruise number and the day interval number, e.q., 2-1, 2-3, 17-4,
etc. The density (o) field remains constant for each case with the same
cruise number (4-1, 4-7, etc,), while the boundarv velocity and wind stress
values varv with each case. The cruise cases and their corresponding dayv
intervals are given in Table 4,
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The north and east velocity components are averaged for each current
meter over each of the day intervals. The components are then rotated to
give the alongshelf and cross-shelf components. The rotation angles for each
of the current moorings are given in Table 5. The velocities required are
those near the bottom (3-15 m) but not in the bottom Ekman layer, the optimum
height above bottom being approximately 8 m. The boundary velocities
required by the model are specified at the centroids of the boundary
triangles. To determine these velocity values, the velocity component
perpendicular to the model boundary as measured by a near-bottom current
meter is plotted on a graph with velocity as the ordinate and the string of
boundary station tocations as the abscissa, as shown in Figure 4. The
Tongshore components are plotted at the projection of current mooring
locations on the boundary, and the velocity values are interpolated to the
projected centroid locations. These values are used as the boundary
velocities for the model input. The height of the centroid velocities above
the bottom is also required and is similarly obtained by plotting the height
off the bottom of each of the current meters and interpolating for the values
at the projected centroid locations.

The primary model output is the surface elevation field, which aiso
portrays the streamlines of the near-surface geostrophic velocities. Bottom
{(barotropic) velocities are calculated from equation (4) using the
approximation for the densitv gradient gver a sloping bottom. Surface and
bottom transports, defined by the pycnocline depth of each triangular
element, are calculated by integrating equation (5)}). The model solution
plots of sea surface elevation, bottom (barotropic) velocity, surface and
bottom transports for each of the XWCC cruise cases are shown in Appendix B.

4. MODEL ACCURACY AND STATISTICS

The calculation of the velocity profile over the entire water column for
comparison to observed values requires a separate model for the vertical
velocity structure in the ftop and bottom Ekman layers. Constant eddy
viscosity solutions produce velocity profiles that are unrealistically smooth
and that penetrate too deeply for strongly stratified finite depth
situations. To calculate the velocitv profile over the entire depth, the
one~dimensional model of Mellor and Durbin (1975) 1is applied to the
geostrophic velocities derived from the Galt model solutions. The model is a
turbulence closure scheme for parameterizing the Reynolds stresses based upon
Richardson number dependent stability functions. It is time dependent and
uses fnputs of wind stress, geostrophic velocitv profiles, and observed
vertical density profiles of a nearby station. The bottom frictional Tayer
is impnsed by fitting to a logarithmic velocity profile. The Ekman layers
are spun up over three inertial periods from the initial geostrophic profiles
with linear shear. The profiles are time averaged over two and three
inertjal periods which removes inertial oscillaticns to give a steady
profile. The wind stress is kept constant and the observed density profile
is modified by vertical mixing in the model for the first 0.4 inertial period
which eliminates instabilities due to small-scale perturbations in the
density profiles (Han et al., 1980),

The Mellor model was applied to the Galt model solution, i.e., to the

linear geostrophic velocity shear calculated (Egn. 5) for each triangular
element of the model arid for each day interval. The current mooring

14
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positions were superimposed on the model grid and the triangles closest to
the mooring position were selected for comparison. The Galt model solutions
of sea surface elevations were used to calculate the top and bottom
geostrophic velocities at each of the triangle centroids. The vertices of
each triangle were examined to determine the STD station having a profile
depth nearest the current mooring depth. The density profile of this
station, the top and bottom velocities computed for the selected triangle,
and the wind stress for each dav interval were read into the Mellor model,
which then calculated the vertical profile over the entire water depth for
each triangle-station pair.

The calculated velocity profiles for each triangle-station pair were
compared to the corresponding observed velocity values at the depth of each
current meter. The relative error for each velocity component, given by
(observed velocity minus modelled velocity)/observed velocity, was calculated
for each current meter of the mooring. The absolute values of these errors
were summed and the triangle-station pair having the smallest total relative
error was selected as having the best representative modelled velocity for
the given mooring and was used in the calculation of various statistics to
evaluate the accuracy of the model.

A variety of statistics were used to evaluate the accuracy of the Galt
model solutions. The modelled and observed velocity values for each day
interval and current meter are shown in Table 6. The Tlonashore (L) and
cross-shore (€} components, positive upshelf and offshelf, are calculated by
rotating the observed north and east velocities clockwise from north by an
angle g . The rotation angles for each current mooring are given in Table 5.

Observed velocities are designated as (L, C) with the corresponding
modelled velocities designated as (L', C'). The computed statistics are:

(1) Actual errors (AE) for each current meter for each day interval:
EU = C-CPy EV = L-L".

(2) Relative errors (RE) for each current meter for each day interval:
REU = (C-C")/C; REV = (L-L')/L.

(3) Mean and standard deviations of actual and relative errors for each
mooring for all day intervals in a given year,

(4) Cumulative probability density functions (CDF) for the absolute
value of relative errors, actual errors, direction errors, and
total speed errors for all moorings in a given vear.

(5) Linear regression of modelled vs. observed velocities for each
mooring for all day intervals in a aiven vear: C' = A + (B}C;
L' = A+ (B)L.

(6) Mean-square vertical shear error

_ z [(Ul - uz) - (u]_' = Uzl)jz

r% L (uy - u,)<
1 2

16




are observed and modelled velocities,

where u,, u,, and u,', u
eHecte& depth layers.

respectively, at pres

The actual and relative errors for each current meter and day interval
are shown in Table 7. Asterisks indicate a 0 cm/s observed velocity for
which the relative errors are undefined. The actual errors have units of
cm/s, while the relative errors are nondimensional. Most of the actual
errors of the mid- and deep-water current meters are less than 3 cm/s.
Typically, the largest actual errors for any mooring are found in the
uppermost current meter. This is probably due to any rotor pumping that
might have occurred due to wave action. The fact that the largest actual
errors are positive, i.e., the observed velocity was greater than the
modelled velocity, confirms this. Conversely, the largest relative errors
are usually found in the bottommost current meter, due to the fact that the
current velocities are smallest near the bottom and consequently a modest
actual error is divided by the small observed velocity to yield a Targe
relative error,

The means and standard deviations of the actual and relative errors for
each mooring are shown in Tables 8a-d. These are calculated for all current
meters at the mooring. These quantities show that, in general, the shelf
velocities are modelled better than those in the Shelf Valley, and that for
both the Shelf Valley and shelf moorings, the longshore component of velocity
is better modelled than the cross-shore component in terms of relative error,
In most cases, the standard deviations of the errors are significantly larger
than their respective means, indicating that there is considerable scatter of -
data about the mean errors. In this respect, the mean errors should not be
viewed as firmly fixed values, but rather as general indicators of the
model's accuracy.

The actual and relative errors were plotted against the absolute value
of the time difference between the time of data collection and the time of
the current measurements. These graphs are shown in Appendix C. The data
are from all moorings and meters for the set of cases for each XWCC cruise,
with the dark solid Tine indicating the linear least-squares fit of the data.
The graphs show that there is no trend of over- or underestimation of current
velocities with the variation of the time difference interval; however, the
errors are usually smallest at the time of the density observations. This is
in agreement with the results of Han et al. (1980).

Cumulative probability density functions (CDF)} were computed for
absolute relative errors, absclute actual errors, absolute direction errors,
and absolute total speed errors. They show the distribution of the number of
comparisons with values for each of these quantities greater than a certain
value. The graphs of the CDF's are shown in Appendix D. The values of the
median errors for each of these quantities are given in Table 9.

In every case, the median RE for the longshore component shelf moorings
was substantially less than that for the cross-shore component for the same
moorings. For the Shelf Valley moorings, in 1975 the median RE for the two
components was comparable. In 1976, median RE for the longshore component
was slightly less than that for the cross-shore component. There were no
Shelf Valley moorings in 1978. For 1979, the moorings were separated into
nearshore and mid-shelf categories, with N13, N14, N31, N41, and N51 being
the nearshore moorings. The CDF plot for 1979 shows a 50.3% median RE for
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the L component, the lowest of all years. The average median relative error
for all years was 55.5% for shelf L component, 87.8% for Shelf Valley L
component, 107.9% for shelf C component, and 103.9% for Shelf Valley C
component. ‘

The CDF's for absolute actual error show that for approximately 70% of
the calculations, the median actual error was less than 3.0 cm/s. The
average median actual errors for all years was 1.9 cm/s for Shelf L
components, 2.7 cm/s for Shelf Valley L component, 1.3 cm/s for Shelf C
compaonent, and 4.1 cm/s for Shelf Valley C component,

The absolute direction errors were obtained by computing the absolute
value of the difference between the direction of the modelled and observed
velocities, yielding values between 0 and 180°. The median actual errors
ranged from 22° for 1975 nonshelf moorings to 61° for 1979 nearshore
moorings. The average median direction error for all years was 25.5° for
shelf and 46.4° for Shelf Valley moorings.

The absolute total speed error was obtained by computing the total speed
for the modelled and observed velocity components and taking the absolute
value of the difference. The median errors ranged from 1.2 cm/s for 1978
non-Shelf Valley moorings to 4.8 cm/s for 1975 shelf moorings. The average
median total speed error for all years was 1.7 cm/s for shelf moorings and
4.0 cm/s for Shelf Valley moorings.

Linear regressions were computed of modelled vs. observed velocity
components for each current mooring. The 1istings of moorings, y-intercepts,
slopes, and correlation coefficients for the component linear regressions are
found in Tables 10a-d. Also listed is whether the best-fit Tine for each
mooring is sianificantly different from 1.0, using a two-sided t-test at the
95% confidence level. Hereafter, a best-fit regression Tine having a slope
computed to be not significantly different from 1.0 will be referred to as a
significant regression.

Of the 43 regression .comparisons made for each velocity component, 14%
of the Tongshore component comparisons yielded significant regressions, while
35% of the cross-shore component regressions were significant. Only a single
mooring {NJ2) had a significant longshore component regression prior to 1979;
however, in 1979, 36% of the moorings had significant longshore regressions
and 43% of the moorings had significant cross-shore regressions. Hence, it
appears that the velocity components at the current moorings were most
accurately predicted by the model in 1979. One explanation may be the use of
a different value for the bottom friction coefficient in the model
formulation for the vears 1978 and 1979 which yields a more realistic flow,
particularly in the Shelf VYalley region, or possibly the application of
combined strong/weak form of the boundary conditions (see Section 2.2.4).

The graphs of the velocity component linear regressions are shown in
Appendix E. The day intervals over which the data were compared is given on
each plot. The dark solid line is the linear least-squares fit of the data,
vhile the two dotted lines represent the 95% confidence band for the slope of
the regression line., The regression plots reveal that there are situations
where although the slcpe of the regression Tine 1is computed as being
significantly different from 1.0, there is good visual correlation between
modelled and observed velocity components. In most cases, the regression
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Tine siope was less than 1.0, indicating that the model consistently
underestimated the magnitude of both observed velocity components.

The mean vertical shear error for each velocity component was computed
for all moorings for each XWCC cruise. The water column at each mooring was
divided into five groups {water depth = DMO):

(1) 0 to 3 meters

(2) 3 to (DMO/2)-3) meters

(3) ((DMO/2)-3) to (DMD-9) meters

(4) (DMO-9) to (DMO-3) meters

(5) (DMO-3) to DMO meters

Modelled and observed velocity components in the same depth group were
separately averaged and the shear errors were computed between depth groups |

and 2 (upper layer} and between 2 and 4 (lower layer) for cases for all
moorings where the appropriate velocity components were available.

The small number of data points for several of the cruises gives the
shear error computation dubious value. The lower layer vertical shear errors
are smaller than those for the upper layer for both velocity components. 1In
general, the upper-layer alongshore component shear errors are the largest.
There was no observable trend of vertical shear error variation away from the
time of data collection, although the errors were generally smallest nearer
this time.

5. CONCLUSIONS

In summarv, the velocity field in the bight region was most accurately
modelled using data from 1979, cruises XWCC 21-XWCC ?4. The most significant
changes made to the model application for this data set were the use of a
smaller bottom friction coefficient ( Y= 500 cm) and the specification of the
weak-form boundary condition on the southern boundary. The revised bottom’
friction coefficient yields the most realistic flow pattern with strong
veering in the Shelf Valley and a smooth flow in the inner bight (Han and
Kohler, 1982). The strong-form boundary condition specification on the
southern boundary, as discussed in Section 2.2.4, overdetermines the model
solutien, requiring an unrealistically strong bottom Ekman flow to compensate
for any imbalance in the net transport flux. It also presents other
computational problems in the solution. Han and Kohler (1982) show that the
southern boundary condition specification affects the model solution in a
relatively small area northward of the boundarv, even for extreme boundary
velocities. Thus it appears that the weak form specification on the southern
boundary yields the most satisfactory results.

Generally, the Tongshore velocity component was modelled more accurately
than the cross-shore component, as revealed by the relative and actual
errors. The longshore velocities are usually much Tlarger than the
cross-shore velocities, thereby having a smaller relative error for the same
actual error. Han and Kohler (1982) show that the velocity and transport
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fields in the bight are largely barotropic and that the use of STD data to
obtain the baroclinic contribution often leads to unrealistic fine structure
in these fields. This could be another source of velocity errors.

The mean actual error for all years and monrings on the shelf was less
than 2.0 cm/s for both velocity components. This accuracy is sufficient for
transport and nutrient flux calculations. It must be considered that this
accuracy is achieved by a model which requires very little data input and
which runs very quickly (approximately 3 minutes on a UNIVAC 1108 for a
typical model grid), making the model a very useful and efficient tool in
studying the general circulation in the bight.
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Table 1, ITC and ITSL Corrections in {cm) (see pages 12-13)

Model
Cruise Case ITC ITSL Cruise Case ITC ITSL
XWCC 2 1 6 2 XWCe 17 i N/A *k
2 -5 3 2 N/A *k
3 -2 3 3 N/A *%
4 5 1 4 -3 *k
5 -5 3 5 0 *%
XWCC 4 1 7 2 XWCC 18 1 1 k%
2 -4 3 2 4 *k
3 5 2 3 3 *k
4 -3 4 4 3 *k
5 1 4
XWCC § 1 -2 4 XWCeC 19 1 -2 k%
2 -3 4 : 2 - =2 **k
3 ,_,2 *%x
XWCC 6 1 -4 3 XWCC 20 1 -2 *%
2 5 2 -3 *x
3 _1 **
4 N/A * %
WCC 7 1 8 2 MCC 21 1 N/A *%
2 1 1 2 N/A *k
3 4 1 3 N/A *k
4 -2 4
5 0 2
XWce 8 1 2 3 XWCce 22 1 N/A *%
2 4 1 2 N/A *%
3 -2 2 3 N/A *k
4 2 1
b 3 2
6 1 3
XWCC 9 1 1 3 XWCC 23 1 N/A *%
2 5 3 2 N/A k%
3 N/A *%
4 N/A * %
5 N/A * %
6 N/A * %k
XWCC 10 1 4 1 XWCC 24 1 N/A *%
2 5 1 2 N/A *k
3 4 2
4 3 2
5 1 3

N/A = Not applicable to cases where only northern boundary input
velocities exist.

** = ITSL correction-not used in this case.
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Cruise

XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC
XWCC

10

17
18
18
20
21
22
23
24

Table 2, XWCC Cruise Dates

Date

27

17
28
10
3

31
29

16
13

February - 4 March 1975
May - 10 May 1975

June ~ 15 June 1975
September - 4 October 1975
December - 8 December 1975
April - 16 April 1976

May - 24 May 1976

June - 1 July 1976

April ~ 17 April 1978

May - 8 June 1978

July - 15 July 1978

July - 9 August 1978

April - 16 April 1979

May - 7 June 1979

July - 27 July 1979

August - 23 August 1979
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Wind Stress (dynes/cmz)

Table 3.
Cruise Case East North
XHCC 2 1 .69  -.35
2 D6 -.31
3 .52  -.56
4 2,07 -.52
5 B0  -.67
XWCC 4 1 2.07 -.52
2 .60  -.67
3 .76 .01
4 -.01 -,20
5 -.02 .19
XWCC 5 1 -,02 .19
2 .16 .03
XWCC 6 1 N6 0 -14
2 .52 .03
YWCC 7 1 Y .03
. 2 .14 -,39
3 L0 =,79
4 97 -.60
5 .53 .04
XWCC 8 1 .32 .12
2 A2 .26
3 .61 -.h5
4 34 07
5 .02 .18
6 65 -,13
XWce 9 1 .65 -.13
2 .36 A2
3 1,22 -,03
4 -.22 =.10
5 .08 .10
6 27 48
XWCC 10 1 .00 A7
2 .21 A6
3 49 22
4 .06 12
5 -.01 .29

Cruise Case East North
XWCC 17 1 04  -,04
2 08 -.02
3 .24 -,19
4 108 --13
5 -.27 .02
XWCC 18 1 -.27 .02
pd -,01 -,03
3 .23 04
4 .06 .20
XWCC 19 1 .06 .20
2 D9 -.05
3 .10 .19
MWCC 20 1 .10 .19
2 .06 .10
3 .01 .04
4 L3 -.01
XCC 21 1 39 -.17
2 01  -,03
3 .10 14
XWCC 22 1 -.1%5 -.08
2 -.02 .25
3 .08 .00
XMCC 23 1 .11 04
2 .03 .18
XWCC 24 1 .19  -.,20
2 -.02 .19




Cruise

Table 4.

Case

Day Interval

XWCC 2

WCC 4

XWCC 5

XWCC 6

XWCC 7

XCC 8

XWCC 9

XWCC 10

1
2
3
4
5

1
2
3.
4
5

N =

N =M Oy O B 2N = [R5 P W S I NNy

G oMo

060-066
066-080
080-090
090-095
095-109

090-095
095-109
109-115
115-127
127-150

127-150

150-168

280-305
305-328

305-328
328-354
354-002
002-023
023-052

052-076
076-094
094-104
104-110
110-117
117-125

117-125
125-139
139-144
144-155
155-165
165-181

165-181
181-189
189-204
204-222
222-226

1975
1975
1975
1975
1975

1975
1975
1975
1975
1975

1975
1975

1975
1975

1975
1975
1975
1976
1976

1976
1976
1976
1976
1976
1976

1976
1976
1976
1976
1976
1976

1976
1976
1976
1976
1976

Cruise

Case

XWCC Cruise Cases and Day Intervals

Day Interval

XWCC 17

XWCC 18

XWCC 19

MWCC 20

WCC 21

MCC 22

XWCC 23

XWCC 24

BWR - O R

(SN B o

BN -

= Lo N - WM

=

067-078
078-095
095-105
105-124
124-139

124-139
139-158
158-169
169-179

169-179
179-196
196-211

196-211
211-224
224-241
241-266

087-098
098-122
122-129

129-140
140-163
163-182

182-198
198-216

216-228
228-249

1978
1978
1978
1978
1978

1978
1978
1978
1978

1978
1978
1978

1978
1978
1978
1978

1979
1979
1979

1979
1979
1979

1979
1979

1979
1979
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Table 5. Current Meter Rotation Angles (measured clockwise from north),

Year Meter Angle
1975 ° CM15 70
cHz8 60
cM29 45
CM30 45
CM33 30
cM34 40
CM36 50
CM37 50
CM38 45
CM49 30
1976 LT1 45
LT2 30
LT3 30
LT4 60
LT5 55
LTé 30
LT7 50
1978 LIl 60
LIZ 60
LI3 55
Li4 55
LPG1 70
LPGZ 75
LPG3 80
LPG4 00
LTM 45
Nd1 30
NJ2 30
NJ3 30
1979 LTM™ 45
LI1 60
LI3 55
NJ 2A 30
N13 80
N14 75
N23 80
N31 -10
N32 -10
N33 : -10
N4l 00
NA 2 00
N51 05
M52 05
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Table 8a. Mean and Standard Deviations of Actual
and Relative Errors for Days 060 1975 to 168 1975.

ACTUAL RELFTIVF
VOORING MFEAN ST. NEV. N ¥FAN ST, DFV. N

cris

L 1.5% hel 19 7 3 1o

< 1.3 5.3 19 *e2 23,7 ta
cves

L =1,] 3.8 26 o4 7 26

c =49 249 26 7 4e2 26
cvag .

L LTy 5.7 3n o 7 30

c 7 241 30 »9 «9 30
Cr30

L 0 T«7 28 Y. 1.5 28

c -2 51 28 Pef 10.6 2R
CH3X

L ~.9 4.7 15 =4.n 12.9 15

C "3-6 B.R 15 -6 0 15
Cv3u

L =36 o0 1 5 o 1

C 9.1 L] 1 LTY o 1
V36

L 2.8 2.8 37 sR 1.7 37

c =63 .9 37 43 18.7 37
C¥37 .

L =2¢F G2 h13) «h 9 3A

c =14 B3 3k oH oF R
Cv3a

L 1.7 B3 k4 5 1.0 iz

C =3.3 5.2 32 2B Selt Az
Ccrvyo

L =17 2.7 27 Y 10,6 77

C =N P.0 27 .® 1. 27



Table 8b. Mean and Standard Deviations of Actual
and Relative Errors for Days 280 1975 to 226 1976.

ACTUAL RELATIVF
MOORING MEAN ST. DEV. W MFAM ST« DFVse N
LTl
L =6 346 62 L] 1.1 61
c ol 2.3 62 1.0 2.t 60
LT2
L -3 3.6 72 «0 1.? 72
Cc ol 244 T2 1.7 12.9 72
LT3
L =1.6 Ge2 62 2 ];3 h?
c =6 L TY 62 =-1.2 13,7 62
LTy '
L =1.5 4.5 71 ol 4,3 2|
c o5 3.0 M 1.2 12,4 T
LTS
L -1.8 . S5e +4 .7 5k
C «0 1.7 58 *5 L) 58
LTé
L =1.0 3.2 75 Tet 61 75
C =3.2 Be2 75 1.9 11.1 %
LT?
L 145 b+5 57 240 a,n 57
C -4,2 Goth 57 1.2 U,1 b1
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Table 8. Mean and Standard Deviations of Actual
and Relative Errors for Days 067 1978 to 266 1978.

ACTUAL RELATTVF
MOORING MEAN  ST. DEV. N MEAN ST. DEV. W
LI1 )
L ol 2.8 40 .0 1.7  un
[ +9 2.6 40 + 9 1.6 39
L1z
L -3 2.8 4g =2.0 14,9 4g
< -1 1.5 46 -9 7.6 4B
LI
L -5 2.1 u3 -t 2,6 43
c .3 1.9 43 5 6,7 43
LIy
L =2.5 4.9 31 -2 2.x 31
c a9 1.7 31 .8 e 3
LPG1
L “i,5 6.3 29 L 7.9 2@
C 3 2.9 29 -4 15,Nn 29
LPG2
L el 5.4 24 1.2 1.9 24
¢ 2.3 3.3 24 2.5 3 24
LPG2
L 1.2 £.0 21 .3 1.7 2t
c 3 4.8 21 1.0 o,z 21
LPGU
2.7 8+5 1p '8 1.4 10
¢ -l 2.2 10 1.3 2.0 s
LTV
L =1,5 4,2 52 ob 1.5 51
¢ 1.4 2.3 52 .9 2,5 up
NJ1
L -2 5.6 20 .5 1,7 20
C 1.7 2.5 20 .8 1.0 20
NJ2
L 0 2.7 34 ol 2.6 3
o 1.8 2.6 34 2.2 3.2 3
NJ3
L 1.3 3.5 ap «1 8 30
c o2 1.5 30 .3 6.2 78
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Table &d.

MOORIMG
LT¥

LIl

13

Nuza

N13

Niu

K23

N31

N32

N33

N4l

N4 2

N51

NG2

Mean and Standard Devistions of Actual
and Relative Errors for Days 087 1979 to 248 1979.

MEAN

=1.6

Wl

«0

-}

=-eb

o

«9

8.5
247

-2+3

“.1

1.4
08

-7.2
2.3

=5.8
=oft

m2eb
3.7

1.9

=4,5
1.5

=1.3
0

=1.9
2.7

ACTUAL

sT.

DEV.

3.5
2+3

.7

2.7

4.9
1.7

2.2

1.2

2.5
Se4

4.9

244

10.0

2.9

4.5
Te3

10.7

59

.5

4.6

4,1

2.0

3.7
5.2

N

ie
18

lg
18

19

19

19
ie

12
12

11
11

1e

16

16
16

26

26

13
13

20

2n

12
12

13
13

1y

14

NEAN

W1

s 2

D

1e3

=5

s1
23

.2
ol

9

1.2

-

=13.9

22
1.2

1.0

2.7

«8
2+3

5

«0

-]
=-«8

=1
1.3

RELATIVE
ST. DEV.

6,8
11.?

?.n
B,*

»9
4.7

1.8
1.5

M

1p

17

18
18

19

jo

19

10

12
12

11
1

16
16

16
14

26

26

13

20

20

12
12

13

14
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Table 9: Cumulative Probability Density Function Median Errors

Direction Total Speed

Relative Errors Actual Errors Errors Errors
L C L C

1975 Shelf 61.1% 97.8%4 2.6 cm/s 1.3 cm/fs 22.0° 2.3 cm/s
1975 Shelf Valley 79.6% 76,52 3.3 cm/s 3.3 cm/s 35.8° 4.8 cm/s
1976 Shelf 52.0% 99,094 1.7 ¢cm/s 1.3 cm/s 25.5° 1.6 cm/s
1976 Shelf Valley 96.0% 131.3% 2.2 cm/s 5.1 ¢cm/s 57.0° 3.1 cm/s
1978 Shelf 53.5% 126.9% 1.3 cm/s i.Z cm/s 29.0° 1.2 cm/s
1979 Mid-shelf 50.3% 111.5% 1.6 cm/s 1.5 cm/s 28.3° 1.6 cm/s
1379 Nearshore 100,14 120.7% 4.5 cm/s 2.6 cm/s 61.0° 4.1 cm/s
Average All Years:
Shelf 55.5% 107.9% 1.9 em/s = 1.3 cm/s 25.5° 1.7 cn/s
Shelf Valley 87.8% 103.9% 2.7 cm/s 4.1 cm/s 46,4° 4.0 cm/s
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Table 10a

LINEAR REGRESSION MCNELED vS. CPSERVFC L COMPONENT (YZA+AX) FOR DAYS 60 1975 TO 1sp Q75

MOORING A A R P1S. T §16. FIFF,
cM15 =1.159% «1A22 2863 19 2.1100 Yeg
cv28 ' -+2094 5524 +6827 26 2.n6u0 YFe
cv29 - 4198 «3UAA $7U12 30 2.04R0 YFS
3o =1,2257 « 3445 +5633 28 T pJnSeN YES
C¥33 +5841 +0P11 +1R70 15 2.1600 YFS
) .0000 0000 .0000 1 2.1600 NJF.P,
CH36 .8968 4305 5719 37 2,0000 yrs
Cn37 1.0745 U246 16688 %6 2,n000 YES
cr3B -1.5399 LT +R963 32 2.0420 YFS
cnu9 L1627 .7336 +8575 27 2.0600 YFS

LINEAR REGRESSION PGNELED VS. CPSERVEC € COMPONENT (Y=A+RX) FCP DAYS FR0 1975 TO 1Rp 4075

MOORING s C) R PTS. 1 S16. PIFF.
cM1s -1.6916 11863 +6SUE 19 2.1100 Ao
cvas 742 1.0470 7406 26 ?.0640 ro
cvas 6620 L2686 (5403 20 2,04R0 YFs
cv30 L4594 16776 . 3535 28 2,0560 Ko
cv33 -.7639 .2695 11 15 2.1600 vee
cv3s L0000 .0000 .0000 1 2.1600 NJELP,
cu36 2.3860 .2A68 7930 37 2.0000 eS
cva? 1.0386 H16P 7486 36 2.,0000 yee
cv3 2.8678 «850R .ungg 32 2.0020 o
cvu9 2361 4556 .5070 27 2,0600 YES
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Table 10b

LINEAR REGRESSION MODELED VS. OBSERVFC L COMPONENT (Y=A+PX) FOP DAYS 2R0 1975 TO 225 {974

VQORING A R R PTS. T S1G. PIFF.
LT1 -.2531 7219 + 7235 62 2.n000 YFS
LT2 - 2246 +6517 +«T620 72 2.0000 YES
LT3 =1,5733 «5416 «5804 62 2.0000 YES
LT4 6877 «6010 +6£295 T 2.0000 YES
LTS “1.,14R4% W 3ubn 7746 k1 2.n0n0 YES
LT6 3616 4355 3901 75 -2.0000 YES
LY? =2.0956 «6932 +5ARE 57 2.0000 YES

LINEAR REGRESSION WORELED VS, OBSERVED € COMPONENT (YSA4RX) FCR DAYS 280 1975 TO 22 1776

VOORING A R ) PYS, ] S16. NIFF,
LT1 -.0804 «4RS? 4703 62 2.0000 Yeg
LT2 ~.3193 «SA3P «S184 72 2.0000 YES
LT3 ~6UB6 1.0131 +S50R9 62 2.n000 NO
LT4 -+2292 <4235 «5019 71 2.0000 YES
LTS - 2207 1240 -01356 SA 2.N000 YES
LT6 +5608 1564 1431 75 2.n000 YRS
LT? 3.2041 +5394 6383 57 2,0000 YES




Table 10c

LINEAR REGRESSION MODELED VS. OBSERVEL L COMPONENT (Y=A+RX) FOP DAYS A7 1978 TO 2Ae 1070

NVOORING A P R PTS. T €16, NIFF.
LIl -1.5501 « 5290 + 5696 40 2.0000 YFS
LIz =.6032 «6176 + 7580 46 2,n0¢0 YFS
LI3 =1.,2190 5637 7187 43 2.0000 YES
LI4 =1.4965 2963 52 n 2.M4K0 YFS
LPG1 ?2.2310 -+1601 =.2179 29 2.0520 YFS
LPG2 1.9976 « 0949 +1R64 24 2.0740 YFS
LPG3 =e1003 «1583 2024 21 2.0930 YFS
LPG4 =.8863 - 3414 =+5057 in 2.3060 YES
LTV -1,20u1 «1778 2122 &2 2.0000 YFS
NJi 2.0061 «3143 4729 20 2.1010 YE<
NJ2 -.2922 «322R sA191 34 2.N000 LXK
NJ3 ;1-8308 «3686 4379 30 2.04R0 YFS

LIMEAR REGRESSION VMODELED vS. CRSERVEL C COMPONENT (YZA+{X) FOP DAYS &7 1978 TO 2Re 1978

MOORING A 3] R PTS. T 51G. NTFF.
LFI -, NG30 « ISET7 6463 40 22,0000 YFS
L1z 2705 V7173 +7328 a6 2.0000 133
LI3 -~ 3451 1.0158 45875 43 2,0000 N
LI4 140752 7276 +6836 3 2.0450 NO
LPG1 -.0639 «579€ 267 29 2.1520 NO
LPG2 -1.2954 2700 .2527 2u 2.0740 YES
LPG3 «2249 =-+169n0 - 2214 21 2.0930 YES
LPGY «5405 =+STUR ~+3037 10 2,30R0 YFS&
LTV =1.09%8 4310 5428 s2 2.0000 YES
NJl =-+UR0Y +1377 « 2898 20 7.1010 YES
NJ2 - 7940 -.2072 -.2280 3 2.0000 YFs
NJ3 -a1722 8491 5012 10 2.0480 NO
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Table 10d

LINEAR REGRESSION FODELED vS$. GRSERVEC L COMPONEMT (YZA+BX) FCP DAYS A7 1979 7O 2un 1979

MOORING A R R PTS. T 576G, MIFF.
LT™ +9459 + 7654 + 7306 18 2.1200 Lo
LI -.1330 29343 «9B26 1r 2.1200 NO
L13 24790 1.5314 «7551 19 2.1100 Nn
NJ2A ~1.4666 4652 +5834 19 2,1100 YF&
N13 -1.9477 f1542 -5758 12 2.,2280 YES
NiY YLL] ~.1122 1352 11 2,2620 YES
N23 1376 22313 #5583 16 2.1450 YFS
N3 2.8094 L0271 0408 16 2,1450 YES
N32 5,7008 1.108% +1981 26 2,0640 No
N33 1.7961 +1538 +3323 13 2.2010 YES
N&1 -4,1732 <.0NE3 - 0048 20 2.1010 YES
Ny 2 3,5731 8020 +5790 12 2,7280 Ne
N51 »1844 +3699 4201 13 2.2010 YES
N52 1.0393 8421 +6756 (U 71790 NG

LIKEAR REGPESSTONM MODELED vS. ORSERVED C COMPONENT (YZA+Rx) FOP CAYS A7 1979 TQ pun jo7o

MOORING A 2] R PTS,. T S1G, NYFF,
LT¥ -, 0297 «5726 « 7052 18 2.1200 YFS
LIl «+23R9 -.1073 =558k 1" 2.1200 YF<
LI3 1.4238 =e3433 =+120¢ 19 2.1100 s
NJ2A -+N963 Lt e1352 19 2.1100 YF&
N13 -.4311 2084 L4963 1? 2.2280 YES
Nl4 =2.8076 + 5205 3603 11 2.2620 L4y
N23 1664 +5216 6259 16 2.,1450 YES
N31 -85587 «5723 $4303 16 2,.,1450 L{o]
N32 ~.2107 + 2689 <4599 26 2.0640 YES
N33 =2.3027 «5n6L +1828 1x 2,2010 L]
N4l =.0106 . 1422 2189 20 2,100 YFS
N&2 =-1.2056 16401 «4577 12 7.72R0 O
N51 ~s 6403 27288 «5216 13 2.2010 NO
NS2 =+1165 -4 ORD3 =+1656 14 ?2.1790 YES
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APPENDIX A

Triangular element grid, depth field, pycnocline depth field, and alpha
(vertically averaged density) field diagrams for:

Cruise Date Page
XWCC-2 27 Feb - 04 Mar 1975 A-2
XWCC-4 02 May - 10 May 1975 A-3
XWCC-5 08 Jun - 15 Jun 1975 A-4
XWCC-6 30 Sep - 04 Oct 1975 A-5
XWCC-7 03 Dec - 08 Dec 1975 A-6
XWCC-8 12 Apr - 16 Apr 1976 A-7
XWee-9 17 May - 24 May 1976 A-8
XWCC-10 28 Jun - 01 Jul 1976 A-9
XWCC-17 10 Apr - 17 Apr 1978 A-10
XWCC-18 31 May - 08 Jun 1978 A-T1
XWCC-19 05 Jul - 15 Jul 1978 A-12
XWCC-20 31 Jul - 09 Aug 1978 A-13
XWCC-21 09 Apr - 16 Apr 1979 A-14
XWCC-22 29 May - 07 Jun 1979 A-15
XWCC-23 16 Jul - 27 Jul 1979 A-16
XWCC-24 13 Aug - 23 Aug 1979 A-17
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Cruise XWCC-2: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-4: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-5: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density} field.
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Cruise XWCC-6: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha {vertically averaged density) field.
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Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density)} field.

Cruise XWCC-7:
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Cruise XWCC-8: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-9: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-10: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-17: Diagrams for triangular element grid, depth field,
pycnociine depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-18: Diagrams for triangular element grid, depth field,
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pycnocline depth field, and alpha (vertically averaged density) field.
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Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-20:
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Diagrams for triangular element grid, depth field,

pycnociine depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-21: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-23:

Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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Cruise XWCC-24: Diagrams for triangular element grid, depth field,
pycnocline depth field, and alpha (vertically averaged density) field.
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APPENDIX B

Sea surface elevation, bottom (barotropic) velocity, surface transport,
and bottom transport fields. One figure (case) for each cruise modeling
time period.

Julian Day
interval page

Cruise XWCC-2, Cases 1-5 060-109 1975 B-2 to B-6

Cruise XWCC-4, Cases 1-5 090-150 1975 B-7 to B-11
Cruise XWCC-5, Cases 1-2 127-168 1975 B-12 to B-13
Cruise XWCC-6, Cases 1-2 280-328 1975 B-14 to B-15
Cruise XWCC-7, Cases 1-5 305-052 1975-6 B-16 to B-20
Cruise XWCC-8, Cases 1-6 052-125 1976 B-21 to B-26
Cruise XWCC-9, Cases 1-6 117-181 1976 B-27 to B-32
Cruise XWCC-10, Cases 1-5 165-226 1976 B-33 to B-37
Cruise XWCC-17, Cases 1-5 067-139 1978 B-38 to B-42
Cruise XWCC-18, Cases 1-4 124-179 1978 B-43 to B-46
Cruise XWCC-19, Cases 1-3 169-211 1978 B-47 to B-49
Cruise XWCC-20, Cases 1-4 196-266 1978 B-50 to B-53
Cruise XWCC-21, Cases 1-3 087-129 1979 B-54 to B-56
Cruise XWCC-22, Cases 1-3 129-182 1979 B-57 to B-59
Cruise XWCC-23, Cases 1-2 182-216 1979 B-60 to B-61
Cruise XWCC-24, Cases 1-2 216-249 1979 B-62 to B-63
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Cruise XWCC-2, modeling case 1 (Julian Day 060-066 1975).
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Cruise XWCC-2, modeling case 2 (Julian Day 066-080 1975).
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Cruise XWCC-2, wmodeling case 3 {Julian Day 080-090 1975).
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Cruise XWCC-2, modeling case 4 {Julian Day 090-095 1975).
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Cruise XWCC-2, modeling case 5 (Juiian Day 095-109 1975).
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Cruise XWCC-4, modeling case 1 (Julian Day 090-095 1975).
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Cruise XWCC-4, modeling case 2 (Julian Day 095-109 1975).
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Cruise XWCC-4, modeling case 3 (Julian Day 109-115 1975).
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modeling case 4 (Julian Day 115-127 1975
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Cruise XWCC-4, modeling case 5 (Julian Day 127-150 1975).
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Cruise XWCC-5, modeling case 2 (Julian Day 150-168 1975).




40°

39°

JERSEY

40°

SURFAC% ELEVATION

39° .J:.'-'

NEW
JERSEY

BOTTOM VELOCITY (cm/s)
. —10em/s

40°

39° [

. 40°

SURFACE TRANSPORT (m¥s)
25 mYs
| I ]

390 &1

BOTTOM TRANSPORT (m2/s)
IH 2.5 méss

75°

74° 73 720 75°

74°

T3° rar

Cruise XWCC-6, modeling case 1 (Julian Day 280-305 1975).
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Cruise XWCC-6, modeling case 2 (Julian Day 305-328 1975).
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Cruise XWCC-7, modeling case 1 (Julian Day 305-328 1975).




foraitins e ol R T /o (- V. U JEROR I 1y

e i NEW AR
JERSEY ¢ - JERSEY l-RENY

40°

| | — 10 cm/s
T4° 3° 72

Nk
JERSEY 502 N

JERSEY 5 SRS
I S

SURFACE TRANS;ORT (mé/s) BOTTOM TRANSPORT (mz/s)
—=25mY/s 125 m¥s
1 | 1 1 1 I
T5* 74° T3 T2* ™° T74° T3e T2¢

Cruise XWCC-7, modeling cruise 2 (Julian Day 328-354 1975).
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Cruise XWCC-7, modeling case 3 {(Julian Day 354-002 1975-6}.
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Cruise XWCC-7, modeling case 4 (Julian Day 002-023 1976).
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Cruise XWCC-7, modeling case 5 (Julian Day 023-052 1976).
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Cruise XWCC-8, modeling case 1 (Julian Day 052-076 1976).
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Cruise XWCC-8, modeling case 2 (Julian Day 076-094 1976).
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Cruise XWCC-8, modeling case 3 (Julian Day 094-104 1976).
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Cruise XWCC-8, modeling case 4 (Julian Day 104-110 1976).
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Cruise XWCC-8, modeling case 5 (Julian Day 110-117 1976).

B-25




JERSEY iy DYV e ’ . JERSEY A

NEW 5 b
JERSEY /TSNy

SURFACE TRANSPORT (m?/s) BOTTOM TRANSPORT (m%/s)
—i 25 m/s —H25ms
1 1 ] . 1 1 1
75 74° T30 T2 75° T74° 3o T2

Cruise XWCC-8, modeling case 6 {Julian Day 117-125 1976).
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Cruise XWCC-9, modeling case 1 (Julian Day 117-125 1976).
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Cruise XWCC-9, modeling case 2 (Julian
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Day 125-139 1976).
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Cruise XWCC-9, modeling case 3 (Julian Day 139-144 1976).
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Cruise XWCC-9, modeling case 4 (Julian
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Day 144-155 1976).
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Cruise XWCC-9, mode]ing case 5 {Julian Day 155-165 1976).
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Cruise XWCC-9, modeling case 6 (Julian Day 165-181 1976).
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Cruise XWCC-10, modeling case 1 (Julian Day 165-181 1976).
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. Cruise XWCC-10, modeling case 2 (Julian Day 181-189 1976).
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Cruise XWCC-10, modeling case 4 (Julian Day 204-222 1976).
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Cruise XWCC-10, modeling case 5 {(Julian Day 222-226 1976).
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Cruise XWCC-17, modeling case 1 {Julian Day 067-078 ]978).
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Cruise XWCC-17, modeling case 2 (Julian Day 078-095 1978).

B-39




73

3 (Julian Day 095-105 1978).

XWCC-17, modeling case

Cruise
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Cruise XWCC-17, modeling case 4 (Julian Day 105-124 1978).
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modeling case 5 (Julian Day 124-139 1978
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- Cruise XWCC-18, modeling case 1 (Julian Day 124-139 1978).
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Cruise XWCC-18, modeling case 2 (Julian Day 139-158 1978),
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Cruise XWCC-18, modeling case 3 (Julian Day 158-169 1978).




Cruise XWCC-18, modeling case 4 {Julian Day 169-179 1978).
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Cruise XWCC-19, modeling case 1 (Julian Day 169-179 1978).
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Cruise XWCC-19, modeling case 2 {Julian Day 179-196 1978).
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Cruise XWCC-19, modeling case 3 (Julian Day 196-211 1978).
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Cruise XWCC-20, modeling case 1 (Julian Day 196-211 1978).
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Cruise XWCC-20, modeling case 2 (Julian Day 211-224 1978).
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Cruise XWCC-20, modeling case 3 (Julian Day 224-241 1978}.
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Cruise XWCC-20, modeling case 4 (Julian Day 241-266 1978).
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Cruise XWCC-21, modeling case 1 (Julian Day 087-098 1979).

B-54




— o —
€ Ju JCN 1
g I
- [
[ &
o2 o w
Se [
o0 2%
o +
MH ° = )
_,0.. Iv3r MHI3
= o M~
5 =
2 =
C
il
. o/.w.f,/.II/
= ) .
7 L
rfw\. “u- //i/r.../r,. o
- -3 -
~
P4
L]
o ©
~ =
-] —
& & z J&
- o .
g e =
ﬁ =
— o
we 2.2
i 2E
9 Z
& & o
= [ =N ],
[ - Tdm™
~ ) [
&
. 4
'
" . w
y ﬂ/ N
j AN
. - f..u1 04 N.
12 SR I
] 9
n 0
~ M~

Day 098-122 1979)

1an

modeling case 2 (Juli

21

Cruise XWCC-
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Cruise XWCC-21, modeling case 3 (Julian Pay 122-129 1979).
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Cruise XWCC-22, modeling case 1 (Julfan Day 129-140 1979).
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Cruise XWCC-22, modeling case 2 (Julian Day 140-163 1979).
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Cruise XWCC-22, modeling case 3 (Julian Day 163-182 1979).
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Cruise XWCC-23, modeling case 1 (Julian Day 182-198 1979).
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Cruise XWCC-23, modeling case 2 {(Julian Day 198-216 1979).

B-61



— 7] .
0 -] 2/. la
: R i
It e
S
o 22
Qe Szm
Q5 M
= "]
o E
> -
=1 |, =1 |g,
2 qm g I~

~ [
5 =
@ @

SN

' .9//..u

) IW\ 04.. Bt 104
. I~ b~

° LA
0
0
~ ~
= iy .
o |M/._ ™ |»2f
= M~ E
A Ter
> b=
w_ o
_.-L._m o w
g~
we Ty
3] zE
- <
P @ o
W ° = e
o _|m EHIB
a &
fra
o
>
o
//M/mv C I ) ?
N e e Ty 5
~H% . —H¥
[
o
o
) T3
~ ~

-228 1979)

modeling case 1 (Julian Day 216

Cruise XWCC-24,
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Cruise XWCC-24, modeling case 2 (Julian Day 228-249 1979).
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APPENDIX C

Actual (cm/s) and relative (dimensionless) errors vs. absolute time difference
between the time of data collection and the time of current measurement.
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APPENDIX D

Cumuiative probability density functions (CDF) of absolute relative
errors, absolute actual errors, absolute direction errors, and absolute
total speed errors for:
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CUMULATIVE PROBABILITY DENSITY FUNCTIONS
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CUMULATIVE PROBABILITY DENSITY FUNCTIONS
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APPENDIX E

Linear regression of modelled vs. observed velocity components.

Moorings CM15, CM28, CM29
Moorings CM30, CM33, CM34
Moorings CM36, CM37, CM38
Moorings CM49, LT1, LT2
Moorings LT3, LT4, LT5
Moorings LT6, LT7, LI1
Moorings LIé, L1I3, LI4
Moorings LPG1, LPG2, LPG3
Moorings LPG4, LTM, NJ1
Moorings NJ2, NJ3, LTM
Moorings LIT, LI3, NJ2A
Moorings N13, N14, N23
Moorings N31, N32, N33
Moorings N41, N42, N5I

Mooring N52

E-1
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E~4
E-5
E-6
E~7
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MOD L

MOORING: CM15
DAYS: 501

60 1975- !
168 1975 40
301
20+
1 D..

-304
-4+

~5pd

-20+

20 .30 40 50

A=-1,1585
B=0.1822
R=0.2863
T=2.1100
SB=0.1479
NO. PTS.=19

SLOPE 35 SIGNIFICANTLY DIFFERENT FAQH 1.0
CONFIDENCE LEYEL : 95%

MOD L

MOBRING:CM28 5q.
DAYS:

60 1975- wol
168 1975

-50+

A=-0.2098
B=0.5524
R=0.6827
T=2.0640
S$B=0.1207

NO. PT5.=26

SLOFE 135 SIBNIF[CHNTLT GIFFEAENT FACH 1.0
NFIDENCE LEYEL = 95%

MO
MOBRING:CM23 gp.
DAYS:

B0 1975- 4o
168 1875

301

2071

101

DL

-50+

10 20 30 4D 50

R=-0.4198
B8=0. 3188
R=0.7412
T=2.0480
5B=0.0597
ND. PTS.=30

SLOPE 15 SIGNIFICANTLT DIFFERENT FRAOH 1.0
CONFIDENCE LEYEL . 35%

Moorings CM15, CM28, CM29:

velocity components.

0BS L

0BS L

C0BS L

E

-2

MOD C

MOBRING: CM15 5q.
DAYS: |
60 1975~ unl
168 1975

301
201

16

+

-<0-do-30 20-10

-850+

ID 20 30 40 50

A=-1.6916
B=1.1563
R=0.6545
T=2.1100
§B=0.32U0
ND. PTS.=19

SLOPE 1S NDT SIGNIFICANTLY OIFFERENT FAOM 1.0
CONFIDENLE LEYEL = 95%

RING: CM2B D
MOQRING: _
0AYS: 501
50 1975- wol
168 1875

30

-50

10 20 30 10 0 50

A=0.87U2
B=1.0470
R=0. 7408
T=2.08UD
SB=0.1939
NO. PTS.=26

SLOPE IS NOT SIGNIFICANTLY OIFFERENT FROM 1.0
CUNFIDENEE LEVEL : 95%

Ma0

MBORING: CM29 ggo

DATS: T

60 1875- “ob
168 1975

30t

20}

101

—sgngﬂ;:ﬁon_éourj =

} -2071

-30+

40+t

50l

C

A=-0.6620
B=0.20B6
R=0.5403
T=2.0480
5B=0.0791
NO. PTS.=30

SLDPE 15 SIGNIFICANTLY DIFFERENT FROM 1.0
CONFIDENCE LEYEL : $35%

DBS C

0B8s €

0BS C

Linear regression of modelied vs. phserved




DL MUl C

Bg?gING CM30 gg. MBORING: CM30 g,
DAYS:

60 1975- uypt 60 1975~ yot

168 1975 166 1975

30} 301
) 20t

. 105
in>eo 35 T 50 0BS L -$0-d0-30 20 -1p- ™10 20 35 o so 085 C
A=-1.2257 - -20y A=0.4584
_30i B=0.3u43 _3p1l B=0.6776
R=0.5633 r R=0.3535
—upt T=2.0560 B -yt T=2.05B0
SB=0.0991 7 SB=0.3516
_spl NO. PTS.=28 R _spl NO. PTS.=28
SLOPE 15 SIGNIFICANTLY DIFFEHENT FROM 1.0 SLAPE [$ NOT SIGNIFICANTLY DIFFERENT FROM t.0
CONFIDENCE LEYEL : 95% CONFIODENCE LEYEL : 95%
MOD L MOD C
MOORING: CM33 5, MOORING: CM33 5o
DAYS: [ DAYS:
60 1975- ™ 60 1975- wol
168 1975 168 1975
30+ 30+
207 201
104 ,
- 1526 30 b s so 0BS L o035 sb a5 8o 085 C
-10+4
-20
A=0.98Y1 - A=-0. 7639
_ap! B=0.081! _apl B=0.2895
30 R=0. 1870 30 R=0.7111
~und T=2. 1600 ot T=2. 1600
SB=0.1182 3B=0.0794
5ol NO. PTS.=15 _gol NO. PTS.=15
SLOPE 15 SIGNIFICANTLY DIFFEHENT FRAON 1.0 SLOPE 1S SIGRIFICANTLY DIFFEHENT FROM (.0
CONFIDENCE LEYEL : 95 CONFIDENLE LEYEL
MOD L. MQD C
MOGRING: CM3U gq_ MOORING: CM3W 5q_
DRYS: DRYS:
60 1975- wol 60 1975- wol
168 1975 168 1975
30t 304
20+ 20+
104 104
—d0d0-30-30-7a 16 20 30 up 5pOBS L -30-40-30 -20-10 10 20 30 45 sp 033 €
~1ob -10¢°
-20+ -20+
-30+1 30+
-uo} -und
-5p4 ~50+
HDT ENOUGH POINTS FOR SLOPE COMNFIDENCE LIMIT EVALURTION NOT ENOUGH FOINTS FOR SLOPE CONFIDENCE LTMIT EVALURTINN

Moorings CM30, CM33, CM34: Linear regression of modelled vs. observed
velocity components.

E-3




MOD
MOBRING: CM38 gq,
ODAYTS:
60 1875- ygl
168 1875

30+

20+

-50t
SLOPE 15 SIGNIFICANTLY QIFFERENT FROM 1. a

-10 20 30 40 50

R=0.89G8
B=0.u305
R=0.5719
T=2.0000
SB=0. 10u4
NO. PT5.=37

CONFIODENCE LEVEL : 857

MQD
MOGRING: CM37 gp.
DRYS:

60 1875- yot
168 1975
30¢
20

10+

L

-850t

ﬁOXED 30 40 50

A=1.074U5
B=0.42U6
R=0.6685
T=2.0000
SB=0.081C
NO. PTS.=36

SLOPE IS SIGNIFICANTLY DIFFERENT FROM 1.0
CONFIODENCE LEYEL : 95%

MD
MOORING: CM38 g5
DAYS:
5C 1975- 4ol
168 1975
301
2t

10¢

DL

-0 -40-30- 20

-40+

_5gl

T «0=20 30 4D S50

| X

A=-1.5399
B=0.4568
R=0.8863
T=2.0420
58=0.0863
NO. PT5.=32

SLOPE 15 SIGMIFICANTLY DIFFERENT FAQMH 1.0
CONFIDENCE LEVEL : 95%

Moorings CM36, CM37, CM38:

velocity components.

0BS L

0BS L

CB3 L

E-4

-50 40 -30 -20 -3

MO
MOGRING: CM3B gg.
DAYS:

60 1975- i
168 1875 H0
3Uj
20t

1}]“

DC

-50+

R=2.3860
B=0.286U
R=0.7830
T=2.0000

10 20 30 40 S0

SB=0.0372

NG. PTS.

SLOPE 15 SIGNIFICANTLY OIFFERENT FROM 1.0
LONFIODENCE LEYEL : 857

MO
MOOR ING: CM37 5g.
DAYS:
50 1975-

DC

=37

S5LOPE 15 ?}GNIFFCRNTLT

OIFFERENT FROM i s}

QONFIDENCE LEVEL : 95%

MOD
MOGRING: CM38 gq.
2345
1975- ,
168 1975 40
3071

24

1

i3

C

4ot
168 1875
301
201
. 10_.
% :
-50 -0 ~30 -20 3 1ﬁ 20 30 u0 50
e . o ] D-'
-0y A=1.0388
-304 B=0.U1B68
R=0.7U65
—up/ T=2.0000
$B=0.0837
-gpt NO. PTS.=36

;;jg.
20+
_304
-up+t

~50+

10 20 30 40 50

R=2.8678
B8=0.8508
R=0.4098
T=2.0U20
5B=0.345
NO. PTS.

7
=32

SLOPE IS NOT SIGNIFICANTLY OIFFERENT FAOM 1.0
CONFIQENCE LEYEL : 557

0Bs C

0BS €

CBs C

Linear regression of modelled vs. observed




MOU L
MOORING: CKUS 5o
o5 1875

0 1975- |
168 1975 10

3071

o + } 4l t } T 1
-50-U0-30-20 -3*|" 10 20 30 40 50 oBs L

~107
20 A=0.7627
-30+ B=0.7336
R=0.8575
Qo+ T=2.0800
J 5B8=0.0880
-5pd NO. PT5.=27

SLOPE IS SIGNIFICANTLY D]FFEHENT FROM 1.0
CONFIOENCE LEVEL : 95

MOD L
MOORING:LT1 sp-
DAYS:
280 1975- ol

226 1876

b 20 30 up 5o 0B5 L

~ypt T=2.0000
SB=0.0889
_531 NO. PTS.=BG2

SLOPE 15 SIGNIFICANTLY UIFFEHENT FROK 1.0
CONFIDENCE LEVEL : 95

MOD L
MBORING:LT2 gp.
DAYS:
280 1975- yol
226 1976

301

-§6iﬁo-3o-éq& 10 20 36 whsp UBS L

A=-0.2245
B=0.B6517
R=0.7620
T=2.0000
SB=0.0662
-50 NO. PTS.=72

SLOPE IS SIGNIFICANTLT OIFFERENT FAQK 1.0
CONFINENCE LEVFL - 95%

-éo-do-éu-eouf

MOC C
MOORING: CMUQ 5.
pAars:
GO 1875- yod
168 1975
) 20t
20+
— e ?7.: ) c
-50 =40 -30-20 - 18" 2035 ub sp OB°
A=0.2361
_agt B=0.4556
30 R=0.5070
_uod T=2.0600
5B=0. 1549
-5nt NO. PTS.=27
SLOPE IS SIGNIFICANTLY DlFFEﬂENT FROH 1.0
CONFIOENCE LEVEL : 35
. MOD C
MOBRING: LT
DAYS: =0
280 1975- g
226 1976
~50-00-30-20 |9 16 20 36 b 5n 08S
- T -107
“2ty A=-0.0804
_1304 B=0.uB57
R=0.4703
-upt T=2.0000
. $8=0. 1176
-50i NO. PTS. =62

SLOPE 1S SIGNIFICANILY OIFFERENT FAOK 1.0
CONFIOENCE LEYEL : 95%

MOD C
MOORING:LT2 o
DAYS:
280 1975- gl
226 1976

307

201
107

1C 20 30 ub 50083 C

A

104
204
R=-0.3193
-304 B=0.5832
R=0.5184
-yt T=2.0000
SB8=0.1150
-5pl NO. PTS.=72

SLOPE IS SIENIFIERNTLT DIFFEHENT FROM 1.0
CONFINENCE LEVEL ; g5

Moorings CM49, LT1, LT2: Linear regression of modelled vs. observed

velocity components.




MOoD L

MOBRING:LT3

DAYS: S0t
280 1975-  yol
526 1976

-éo-du-éo-eii % 15 20 30 up 5pUBS t
A=-1.5733
_ap. B=0.5U16
30 R=0, 580U
-up] T=2.0000
3B=0.0981
_solb NO. PTS.=82
SLOPE 15 SIGNIFICAKTLY DIFFERENT FROM 1. Q
CONFINDENCE LEVEL = 95%
o ) a0 L
MOGRING:LTU gp.
DAYS: |
2807 1975-  ugt
226 1976
. e o
4503025 iggl 10 20 30 U5 sb %3 b
] A=0.6877
3 B=C.G01Y4
30 R=0. 6295
4D T=2. 0000
SB=0. 0894
-5pt NO. PTS.=71
SLOPE IS SIGNIFICHNTLT DIFFERENT FROM 1.0
CNFI1QENCE LEYEL : 95%
MOD L
MEGARING:LTS gp.
DAYS:
28071975~  upl
226 1876
304
20}
3 Tin 30 30,8 10 20 30 ub so UBS L
-204
2 =—1.148Y -
.30 B=0.3U60
R=0.77U6
_yplk T=2.0000
$B=0.0377
_sol NO. PTS.=58
SLOPE 1S5 SIGMIFICENTLY DIFFEAENT FRQM 1.0
CONFIDEMCE LEYEL : 96%
Moorings LT3, LT4, LT5: Linear

velocity components.

-850 -10-30 2038

MOD C
MOBRING:LT3 5o,
DAYS:

280 1975- ol
226 1976

-50

- + + 4 ——
10 20 30 40 50

A=0.6U66
B=1.0131
R=0.5089
T=2.0000
SB=0.2212
NO. PTS.=62

SLOPE IS NOT SIGNIFICANTLY OIFFERENT FROM 1. o
CONFIDENCE LEVEL : 857

MOD C
MEAGRING:LTY sp;
DRYS:
280 1975- yod
226 1976

30T

20

-204

-30+
-u0+

50l

#0520 30 40 S0

R=-0.2292
B=0.4235
!=0.5019
T=2.0000
SB=0.0879
NO. P7S5.=71

SLOPE 15 SIGNIFICANTLY OIFFEAENT FAOH 1.0
CONFIDENCE LEVEL : 95%

MGERING: LTS o7
DAYS: SDT
280 1975- 4ot
226 1976
301
20+
| 10+
o Tor2b 36 &b 5
-10}
20t
A=-0.2207
_301 B=0.12U0
R=0. 1336
-uo} 20, 123
SB=0.1230
-504 o TS

SLOPE 15 SIGNIFICANTLY DIFFEAENT FADK 1.0
COKFIDENCE LEVEL : 95%

regression of modelled vs.

observed

0B

0BS

0893




MOD L
MOORING:LT6 gp.
DAYS:

280 1975- ]
226 1976 1o

FE 3 35 b 5h 085 L

R=0.361G
~30+ B=0.4355

R=0.3901
-4p+ T=2.0000

SB=0C. 1203
-gpt NO. P75.=75

SLOPE 1S SIGNIFICANTLY DIFFERENT FROM 1.0
CONFIDENCE LEVEL : 95%

MOD L
MOGRING:LT7? 50+
DAYS:
280 1875- Lo+
226 13876

-50-40-30 - 20-1 10 20 36 40 50 050 L

) A=-2.08956

1 B=0.6932
R=0.5885
-uypnt T=2.9000
SB=0.128U
_spt NO. PTS.=57

SLOPE 1S SIGNIFJCANTLY DIFFEAENT FRON 1.0
CONFIGENCE LEVEL : 95%

MOBRING:LT1 o0 b
DRYS: S07
57 1978- apl
256 1978
301
20t

%10 20 3b ab sp UBS L

<

~8L, +0-30- 20—1_

A=-1.5501
-30+ B=0.5290

R=0.5696
—un+ T=2.0000

5B=0.1238
-5+ NO. PTS5.=U0

SLOPE IS SIGNIFICANTLY DIFFERENT FRONW 1.0
CONFIDENCE LEVEL : §5%

Moorings LT6, LT7, LIT:
velocity components.

E-7

MOD C
MOORING:LTE 507
DAYS:
280°1975- 4ol
226 1976

30t

20

-50 -UQ = ‘;6“20 30-40.50

*550)

A=0.5608
-30t B=0.156U
37 R=0. 1431
—up+ T=2.0000
SB=0. 1266
-5pd NO. PT5.=75

SLOFE IS SIGNIFICANTLY DIFFEHENY FAQWM 1.0
CONFIDENCE LEYEL : 9S

MoD C
MODRING:LT? gq.
BAYS:
280 1875- uot
226 1976

1h 20 30 ub sb

R=3.20u1
_3n} B=0.5394
30 R=0.6381
_ypt T=2.0000
SB=0.0878
_spl NO. PT5.=57

SLOPE IS SIGRIFICANTLY DIFFEHENT FROM 1 0
CONFIOENCE LEYEL : 89S

MOD C
MOORING:LI1 gp,
DAYS:
67 1978- 4ot
266 1878

307

201

-850 uo 30-20AF 1% 16 20 30 40 5B

T

-2p4
R=-0.0930
-304 B=0. 3587
R=0.6463
-4n+4 T=2.0000
. SB=0.0687
-gpl NQ. PT5.=U0

SLBPE IS SIGNLIFICANTLY_DIFFERENT FRGH 1.0
CONFICENCE LEVEL : 95%

Linear regression of modelled vs. observed

0Bs C

0BS C

0BS C



MOG L MOD C

MOORING:LI2 s5p. MIORING:LI2 gg;
0AYS: 7 DAYS: 501 :
57 1978- 4o+ 67 1978~ 4o+ -~
266 1378 - 266 1978 g
304 - 307
20+ 204
10 191
FlT IS0 A, 10 20 B 1 085 -$7-40-30-201p7" 16 20 30 %0 gp 085 ©

A=-0.6032 A=0.2705
B=0.6176 B=0.7173
R=0.7580 o R=0.7328
_ugl T=2.0000 n _upt 7=2.0000
5B8=0.0801 . SB=0. 1004
~so! NO. PTS.=46 spl NO. PTS.=4B
SLOPE IS SIGHIFICANTLY DIFFERENT FAOH 1. U SLOFE IS SIGNIFICRNTLY DIFFEAENT FAROM 1.0
COMFIGENCE LEVEY : 85% CONFIDENCE LEVEL : 95%
MOD L MOD C
MOORING:Li3 5o, MOBRING:LI3 sp
DARYS: DAYS:
B7 1978- 3ot B7 1978- 40

266 1978 o 266 1978

-50-40-30 -20 - § 55736 1o 50 C8S ¢ -50-40-30-20-10, 4 10 35736 1 50 00 C
A=-1.2190 A=-0. 3451
_3p} B=0.5637 B=1.0198
R=0.7187 R=0.5875
_yp! T=2,0000 T=2.0000
SB-0. 0852 5B=0.2194
_spl  NO. PTS.=u3 NO. PTS.=43
SLUPE IS SIGNIFICANTLY DIFFERENT FROM 1.0 SLOPE IS NOT SIGNIFICANTLY DIFFERENT FAOH 1. 1]
CONFIDENCE LEYEL & 95% CONFIDENCE LEVEL : 85X
MOD L MOD C
MOGRING:LIU s5p. MBORING:LIL gq
DATS: DAYS:
67 1978~ ug+ 67 1978- Lp
266 1978 266 1978
301 . 30
20t 20
197 10
P TR g s 08S L et c
-$6-10-30-20 {2Rf - 10 20 30 40 50 -$674c30-20-1p7) 10 20 30 4D SO 083
r -107
—20d ~205
A=-1.4965 20 A=1.0752
-304 B=0.2963 304 B=0.7376
R=0.3U52 R=0.6836
-y}  T=2.0u50 . _yol T=2,0USO
5B=0. 1496 . 58=0. 1462
~-5pl NO. PTS.=31 - _504 NO. PTS.=31
SLOPE 15 SCIDG’:‘FIFD[ECNHCNETLLTE'DE[LFF:EHSEENT FAOH 1.0 SLEPE IS NDTCDSN]FG]N[!;EFNIEEERP:_TELVYEElgFIFQEﬁHSNT FAOM 1.0

Moorings LI12, LI3, LI4: Linear regression of modelled vs. observed
velocity components.

E-8




MOD L MOD C
MOCRING: LPS1 gq. EgggING LPGI g,
DAYS:
67 1978- uo! 67 1978- wol
266 1978 266 1978
30} 301
20+ 20+
A01 e ' _ 1071
45 d0=55 %0 10 h 0B3 L S0 -40-306-20-1 10 20 30 16 st 0BS ¢
-10¢ -10%
-e0y p=2.2310 -2o A=-0.063¢
R s
! T=2.0520 _unl T=2.0520
-4t 5B=0. 1380 -uo ' SB=0.u381
sl NO. PTS.=29 ol NO. PTS.=29
SLOPE 1S SCIDDNNFIIFEIEE'fEIETLLTEVDEILFF:EHSESN‘I FROM 1.0Q SLOPE IS NUTI:ESNIFE["I'J[EZIEEEHNLTEL\I‘ELD [:FFBEEHENT FAGM 1.0
MOD L MOD- C
MOORING: LPG2 cp. MOGRING: LPG2 oq.
DAYS: >07 DATC: 50
B7 1878- unl §7 1978- wol
266 1378 266 1978
30t 30+
20+ 204
arﬂmuféﬁ'éo—lo 10 25 =0 w0 gp WEY L -S0-40-30-202 16720 30 i 5h 0BS C
: -10+ -16
-20¢ i}
A=1.5976 20 A=-1.2854
-307 B=0.03u3 _3g B=0.2700
R=0. 186U R=0.2527
—yol T=2.0740 4D T=2.0740
58=0. 10GE 58=0.2204
_spl ND. FTS.=24 _ggl NO. PTS.=2u

SLOPE IS SIGNIFICANTLY OIFFERENT FAQH 1.0
CONFIDENCE LEVEL : 957

MOD L
MBORING:LPG3 g
DAYS:

67 1978- 4ot
266 1978
307
2071

R=-0.10893
-30+ B=0.1583

A=0.20e4
—yot T=2.0930

5B=0.1757
-5Q+ NO. PT5.=21

SLOPE 15 SIGNIFICANTLT DIFFERENT FROM 1.0
CONFICENCE LEYEL : 9S%

Moorings LPG1, LPG2, LPG3:
velocity components.

StOPE IS SIGNIFICANTLY DIFFERENT FROM 1.0
TOKRFIDENCE LEVEL ; 95%

GARING: PG3M0
M L
DAYS: 207
57 1978- ol
266 1978
301
201

DC

-104
-204
-304
-4p+

-5pt

L -50-46-30-20-10 *7%~f€=3h‘ggifp 0BS ©

R=0.2269
B=-0. 1690
R=-0.221u
T=2.093p
SB=0.1708
NO. PTS.=21

SLOPE IS SIGRIFICANTLY OIFFEHENT FAOM 1.0
CONFIDENCE LEVEL ; 95

Linear regression of model

E-9

led vs. observed




MO
MOORING:LFGU g,
BATS:

67 1878-
266 1878

36r

20
10

udr

0L

-80 -40-30 -20 -10 -

104
-20¢
-ap+t
-ypt

_SDl

SLOPE 1S SIGNIFICRANTLT

20 30 40

=-0.8863
=-0.3414
R=-0.5057
T=2.3060
SB=0. 2059
NO. P7S.=

DIFFERENT FRAQW 1.0

LORFIDENCE LEYEL : 95%

MOD L
MOGRING:LTM g,
DAYS:

67 1978- yot
266 1978
301
20t

5y 0BS L

10

-30+

407

_5pd

TO 20 30 40

T=2.0000
SB=0.1158
=52

NO. PTS.

SLOPE IS SIGNIFICRNTLY DIFFERENT FROM :.0
LOMFIDENCE LEYEL : 95%

MO0D L
MOAORING: NJ1 S0
DAYS:
67 1978- sol
266 1973
30+
20+t
107
XA

5-DOBS L

2y
-50-40-30 - 0x

. -107

-2064

-3D0+
-4+

-S0+

10%20 30 40

A=2.00G]1
B=0.3143
R=0.4729
T=2.1010
5B6=0.1381
NO. PTS.=

SLOPE 1S5 SIGNIFICANTLY DIFFERENT FROM 1.0

CORFIDENCE

Moorings LPG4, LTM,

LEVEL

g5z

NJT:

velocity components.

50 0BS L

20

Linear regression of modelled vs.

E-10

-50-40-30-20-10.

MOD
MOORING: LPGU gp
DRYS:

67 1978~ _
256 1978 4o
30t
20+

10+

ba

C

1ot
204
-30+
ot

';SD"

b 30 30 40 50

~ A=0.5uD
" B=-0.5748
A=-0.3037
T=2.3060
5B=0.6375
NO. PTS.=10

SLOPE 15 SIGNIFICANTLY DIFFERENT FAQH 1.0
CONFIDENCE LEVEL : 95%

MOD C
MOBRING:LTM g,
DAYS:
B7 1978~ unl
266 1978

301

20+

107

éo-uo 30 20-1
. d]g.

-0+
-30+
~-4pt

-850+

10 20 30 40 50

=-1.0958
B=0.U31¢
R=0.5u28
T=2.0000
5B8=0.0845
NC. PTS.=52

SLOPE 15 SIGNIFICANTLY DIFFERENT FAOH 1.0
COKFIDENCE LEVEL : 95%

MOD C
MAORING:NJ1 s,
DAYS:
67 1978- ugl
266 1978
3071
201
10¢

X

-10+¢

-20+
-30+
-un+

-850+

7O 20 30 &0 50

A=-0.4804
B=0.1377
R=0.2898
T=2.1010
5B=0.1072
NO. PTS.=20

SLOPE 15 SIGNIFICRNTLT DIFFERAENT FAOM 1.0
CONFIDENCE LEVEL : 95X

observed

NBs C

0Bs C

0BS C




MOD L MOD C

MOGRING:NJ2 g9, MOBRING:NJ2 g
: DATS:
67 1978- upl 57 1978- 40[
266 1978 265 1978
304 30
20+ 20

-58 40 -30-20-1¢ ib 20 30 ug sp PBS L

~50-40-30 -36-10 b 30 40 50

~1ot
A=-0.2922 -eby A=-0.7940
B=0.9228 -30d B=-0.2272
R=0.8191 R=-0. 2280
T=2.0000 ol T=2.0000
58=0.1742 s8=0.1715
_50 NO. PTS.=3l _sol NO. PTS.=3Y4
SLOPE 15 NGT SIGNIFJCAMTLY DlFFEREN'l FAOHM 1.0 ’ SLOPE IS SIGNIFICANTLY DIFFEHENT FROM 1.0
EONFIOENCE LEYEL : 85 CONFIDENCE LEVEL : 95
MOD L MOD C
MOBRING:NJ3 sq- MOCRING:NJ3 gg-
DAYS: DAYS:
57 1578- 4G 67 1578- wol
266 1978 266 1978
304 :
20t

1o 2530 4o so UBS b -$0-40-30-20 -0/ 10 20 30 w0 sp 0BS5S ©
A=-1.8308 A=-0.1722
_sp}  B<0.3688 §=0.8U81
R=0.1379 R=0.5012
_upl T=2. 480 T=2.0u80
5B=0. 1430 $B=0.2771
spl  ND. PTS.=30 _ _sol N0, PTS.=30
SLOPE 15 SEIDEJ‘F[;EIEENFENETLLTEVDEILFF:ERENT FRACM 1.0 SLOPE IS NUTCﬂSN]FE;ig[EFN[cEEHh:.TELVTELD E;FFESHENT FAOM 1.0
HOD L MOD C
MOORING:LTM g MOGRING:LTM g
DAYS: DAYS:
g7 1979- yot : 87 1978- 40t
28 1979 , 2u81979
30] 304
20+ 20+
T 104
-40-40-30- 20-1_. 5 I a5 085 L ~30-00 -30 - 30 - 17 <o 25 35 u6 5p 089 C
3 10}
-20+
A=0. 9U59 f=0.0297
B=0. 755U g spl  B-D.5728
R=0.7346 E R=0.7053
_uot T=2.1200 o _upl T=2.1200
5B=0.1767 SB=0.1u39
_epld NO. PTS.=18 5ol NO. PTS.=18
SLOPE 15 MDT SIGNIFICANTLY U]FFEHENT FROH 1.0 SLOPE 1S SIGHIFICANTLY OIFFERENT FADM 1.9
CONFIOENCE LEYEL = 957 CONFIDENCE LEVEL :. 9S%

Moorings NJ2, NJ3, LTM: Linear regression of modelled vs. observed
velocity components.

E-11




00
MOORING:LT1 cp,
DAYS: ‘
87 1979- 4ot
2u8 1978

307
20+
107

L

_sp-{g-30-20-10

A0
-20+
h)
~1404
-50-

10 20 30 ub S0

A=-0.1330
B=0.93u3
R=0.9820
=2.1200
SB=0.0uue
Ng. PTS.=18

SLOPE IS NOT SIGNIFICANTLY DTFFERENT FRAOM 1.8
CONFIDENCE LEVEL : 95%

MDBRING LI3

248 1978

-$0-40-30-20-15

-uU0t
-50-

0 20 30 40 50

A=0.4730
B=1.5318
R=0.7551
T=2.1100
SB=0. 3226
NO. PT5.=189

SLOPE IS WOY SIGNIFICANTLY OIFFERENT FROM 1.0
LEVEL : 857

CONFIDENCE

BORING: NJ2A 1o

M _

DATS: 301

§7 1979- w0l
248 1979

30T

20+

104

R

L

284030 20 -1

-30+
-upn+t
5ot

“fol

-20+4

I~

1D 20 30 Lo 50

SLOPE 15 SIGNIFICANTLY DIFFERENT FRCH 1.0
CONFIDENCE LEVEL : 95%

Moorings LIT,

LI3,

NJ2A:

velocity components.

0BS L

0BS5S L

08

S

404030 -20 -10

-30-4D-30-20-10 -

BaRING: L1l O
M N -
DAYS: 70
87 1979- vol
2UB 1979
301
c0+
101

~10+
ety A=0.2389
_apl B=-0.1073
30 R=-0.5586
-0+ T=2.1200
SB=0.0338
_50 - NO. PT5.=18
SLOPE IS SIGNIFICANTLY DIFFERENT FAQM 1.0
CONFIDENCE LEVEL : 35%
MO0 C
MODRING:LI3 gq-
DARYS:
87 1979- apl
2Uu8 1978
304

2104
.20+
~30+
-4p+

-50+

G—20 30 40 50

‘A=1.u238
B=-0.3u33
R=-0.1206
T=2.1100
$B=0.5856
NG. PTS.-19

SLOPE IS WOY SIGNIFICARTLY OIFFERENT FAOM 1.0

CONFIDENCE LE

MOD
MOORING: NJ2R 55

DAYS:

87 1979~ uol

2u8 1979
307
20
]D..

VEL : 895X

C

Linear regression of modelled vs.

a= 53

8= 2

F= 2

1= a

53 T

NG =15
observed

0BS

C




M
MOORING:NI3 sq.
DAYS:

87 1979- 4ot
248 1979
: 301
201
104 .
b4
N GRTGRE T 20 an .5 Bh 065 L
e
-20 A=-1.9477
-304 B=0. 15u2
30 R=0.5758
-up+ T=2.2280
5B=0.0693
_spi NO. PTS.=12

SLOPE 15 SIGNIFICANTLY DIFFERENT FADM 1.0
CONFIDENCE LEVEL : 95%

MOD L
MOGRING: N14 gp.
DAYS:
87 1379- 4ol
2u8 1979 '
. 307
201

~50-40-30-20 10

%E}b“Ehhfﬁkdﬁl,ih 0BS L

-10+

~207 A=0.1889

_3pn4 . B=-0.1122
R=-0.135% .

-un+t T=2.2620
SB=0.27Ue

5ot NO. PTS.=11

SLOPE 13 SIGNIFICANTLY DIFFEHENT FROM 1.0
COKFIDENCE LEVEL : 95%

MOD L
MDDHING:N23 SO
ORYS:
87 1975- wot
2ug 1979
3071
20+
10
-80-UG 30 R[x 10%26 3D uo 5h 0BS L
-10+
_20 L
A=0.1375
-3n4 B=0.2313
R=0.5583
-Lp+ T=2.1450
SB=0.0819
—5pi NO. PTS.=16

SLOPE 15 SIGNIFICANTLY DIFFERENT FROM 1.0
CONFIDENCE LEVEL : 95%

Moorings N13, N14, N23:
velocity components.

E-13

-50-40-30 -20-1

MOD C
MGURING:N13 50T
DAYS:
87 18979- yot
2u8 1979
30+
20+
10t
_gg-qo;ﬁdfﬂ' me A0 20 30 40750
o104
-20“
A=-0.431
-30+ B=0.2084
30 R=0.4963
~yot T=2.2280
SB=0.1153
_sol NO. PTS.=t2

SLOPE {5 SIGNIFICANTLT DIFFERENT FROM i.0
CONFIDENCE LEVEL : 95%

MOD C
MOORING:NIW gq.
DAYS:
87 197%9- )
248 1979

30t

16 20 30 40 50

A=-2.807G".
B=0.530%
R=0.3603
—ugt T=2.2620
$8=0.4579
5ol NO. PTS.=1})

SLOPE 1S NOT SIGNIFILANTLY OIFFERENT FAOM 1.G
CONFIDENCE LEVEL : 95%

MOD €
MOGRING:N23 g
OAYS:
87 1979- uo!
218 1979

301

xlD 20 30 40 50

A=0. iGBY
-30+ B=0.5%216

R=0.6259
~u04 T=2.1u50

SB=0.1737
_5pd NO. PT5.=16

SLOPE 15 SIONIFICANTLY U]FFERENT FAGHY 1.0
CONFIDENCE LEVEL : a5

Linear regression of modelled vs. observed

OBS C

0BS C

cBS C




MOORENG: N3t g5p,

ORTS:
87 1979~
248 1979

MOD L

ot
30..
207
. =
T lU" Lo
- X
R T o e e P
—%a -40-30 - EalwdD 18- £0 30 up 50
mr”' - ! 0 L .
-20¢+
o A=2.808U
30} B=0.0274
R=0.0U08
-4p4 T=2.1450
SB=0. 1797
-spl NO. PTS.=16

SLOPE IS SIGHIFICANTLY OIFFERENT FAOM 1.0

MOORING:N32 gp.

CONFIDENCE LEYEL : 35Z

DAYS:
87 1979- uol
2u8 1979 ’
309
-da-d0-30-20-1, 15 20 30 10 50

%o}
S-20¢
i A=5.7008
f .30+ B=1.1085
30 A=0.3981]
404 T=2.0640
SB=0.5214
-50l NO. PTS5.=26

SLOPE IS NOT SIGNIFICANILY ﬂ!FFi;EHT FAOM 1.0

M
MOORING:N33 s5g

DAYS:
87 1979-
2uyg8 1979

CONFIDENCE LEVEL : 9

T 1b 25304050
- ] 0_.
-203 A=1.7861
_30l B=0. 1538

R=0.3323

_upl 7=2.2010
1o S8-0.1316
_col NO. PTS.=13

SLOPE 15 SIGNIFICANTLT DIFFERENT FACGH 1.0

Moorings N31, N32,

CONFIODENCE LEVEL : SS5%

{33:

velocity components.

0BS L

0BS L

0B3 L

-4 40-30-20 %

-40-40-30-20-10

MOD C

MOGRING:N31 s5p.
DAYS:
87 1979~ yot
2u8 1978
301
20+

101 %

2|
|XJ

1o

204
-304
_qo L
-850

%10 -20.. 30 QD 50

A=0.8558
B=0.5723
R=0,L303
7=2. 1450
58=0.3209
NO. PTS.=1B

SLOPE IS NDT SIGKIFICANTLY OIFFERENT FRADK !.0
CONFIDENCE LEYEL : 957

-5p0d

MOD C
MOORING: N32 50+
DAYS:
87 1979- uo+
2u8 1879
301
207 L -
—56‘—‘1:0"'—3:0"—2. -10 20 30 '-10 50

=-0.2107
B=0.2689
R=0.4599
T=2.06U0
5B=0. 1060
NO. PTS.=286

SLOPE IS SIGNIFICANTLY DIFFERENT FAGM 1.0
CONFIDENCE LEVEL = 9S%

Moo C

MOORING:N33 g,
DAYS
87 1979- 4ot
2ug 1979
. 30
20

nﬁg-

-50

fA=-2.3027
8=0. 5051
R=0:-1828
T=2.2010
SB=0.8213
ND. PTS:=13

SLOPE IS NDT SIGNIFICAMTLY OTFFERENT FAOM 1.0
CONFIOENCE LEVEL : S57%

Linear regression of modelled vs.

observed

08s C

0Bs C




MOD L
MAGRING: NU1 5.

DAYS:
87 1979~ g0+
2u8 1979
304
20+
107
XX X’f -
T qn_;n +nxeﬂ inoh an uh gn UBS L
A“”]D"kﬂ_
b4 X .
-2ht e
X A=-4,1732
30+ B=-0.00G63
R=-0.00U8
40+ T=2.1010
$8=0.3078
-spl NO. PT5.=20
SLOPE 15 SIGNIFICRNTLY UIFFEHENT FROM 1.0
CCNFIDENCE LEVEL : 85%
MOD L
MOORING:NUZ2 gq
DAYS:
87 1978-
248 1979
-90 -G -30 -20 =4 10 20 35 ih sp OBS L
210+
20
R=3.5731
.3pd B=0.8020
8=0.5790
-yo+4 T=2.2280
58=0.3571
_spl NO. PTS.=12
S5LOPE IS NOT SIGNIFICANTLY DIFFERENT FADY 1.0
TONFIDENCE LEVEL :
M0D L
MOBRING:NS1 sq-
DAYS:
87 1979- ol
248 1979
307
2071
457403020 - 083 L

~t10f
X
=20+
-30+
40+

-50+

A=0. 184U
B8=0.3699
R=0.4201
T=2.2010
SB=0.241i0
NO. PTS.=13

SLDPE 1S SIGNIFICANTLY DIFFERENT FAOM 1.0

CONFIODEKREE LEYEL =

Moorings N41,

N42, N51:

a5%

velocity components.

E-15

MOO C

MBORING: N41 g,
DAYS:
87 1979- 4ol
2u8 1979
301
201
10

xx

“~H10

-20+
-301
-4yo+

-50-

K

%10-20.30_40 50

R=-0.0106
B=0. 1422
R=0.2189
T=2.1010
5B8=0.143u
ND. PT3.=2D0

SLOPE IS SIGNIFICANTLY DlFFEﬂENT FAOHM t.D
CONFIDENCE LEVEL : 85

MoD C

MOBRING:NU2 sq.
DRYS:

87 1979- yol
2u8 1978

U0+

|

-50

K~

ﬂﬂ 20 30 40 )

A=-1.2056
B=0.6401
R=0.U577
T=2.2280
5B8=0.3932
NO. PTS.=12°

SLOPE IS5 NDT SIGNIFICANTLT DIFFERENT FROM 1.0
CONFINENCE LEVEL : 95%

MoD C

MOORING:NSL gg.
DAYS:
87 1978- ypd
U8 1979
307
201

10

-yp+

-504

10 2073640 -50

A=-0.6403
B=0.7288
R=0.5216
T=2.2010
SB=0. 3595
NO. PTS.=13

SLOPE IS KOT SIGNIFICANTLY OIFFERENT FRAOH 1.0
CONFIDENCE LEYEL : S57

Linear regression of modelled vs.

ohserved

0B:

CBs

08s ¢



MOD L ’ MOD C

HOORING:NS2 so ) MOORING:NS2 5p,
87 197g- wot ;: 87 1§79- 4o+
2u8 1879 2ug 1979
SD" 30_.
20t 20+
107 -

== 0BS L ‘

40 UG 30-20 . 1gH% " 1D 20 30 &G S0 ~$0-40-30 -20- it 08<
o TR R

x

-207 -20% " :
A=1.0393 A=-0.1165 .

30l B=0Isu2l _spl  B--0.0BO3 :
R=0.6756 R=-0. 1656

gpb T=2.1790 _wpl  T=2.1730
5B=0. 2653 5B=0. 1380

_sel  No. PTS.=1u ol MO PTS.-14

SLOPE IS NOT SIGNIFICANTLY TDIFFERENT FAOM 1.0 SLOPE IS SIGMIFICANTLY DIFFERENT FAROM 1.0
CONFIDEMCE LEYEL : 895%

CONFIDENCE LEVEL = SSZ

Mooring N52: Linear regression of modelled vs. observed velocity components.

E-16




